Breadth by depth: expanding our understanding of the repair of transposon-induced DNA double strand breaks via deep-sequencing.
The transposases of DNA transposable elements catalyze the excision of the element from the host genome, but are not involved in the repair of the resulting double-strand break. To elucidate the role of various host DNA repair and damage response proteins in the repair of the hairpin-ended double strand breaks (DSBs) generated during excision of the maize Ac element in Arabidopsis thaliana, we deep-sequenced hundreds of thousands of somatic excision products from a variety of repair- or response-defective mutants. We find that each of these repair/response defects negatively affects the preservation of the ends, resulting in an enhanced frequency of deletions, insertions, and inversions at the excision site. The spectra of the resulting repair products demonstrate, not unexpectedly, that the canonical nonhomologous end joining (NHEJ) proteins DNA ligase IV and KU70 play an important role in the repair of the lesion generated by Ac excision. Our data also indicate that auxiliary NHEJ repair proteins such as DNA ligase VI and DNA polymerase lambda are routinely involved in the repair of these lesions. Roles for the damage response kinases ATM and ATR in the repair of transposition-induced DSBs are also discussed.